Endurance training modulates intramyocellular lipid compartmentalization and morphology in skeletal muscle of lean and obese women.
The accumulation of intramyocellular lipids (IMCLs) and mitochondrial dysfunction in skeletal muscle have been associated with insulin resistance in obesity. Endurance training (ET) increases mitochondrial content/activity and IMCL content in young, active men and women. We have previously shown that ET alters the size, number, and physical juxtaposition of IMCLs and mitochondria. The purpose of this study was to determine the effects of obesity and ET on mitochondrial function, IMCL content, and IMCL-mitochondria juxtaposition in sedentary lean and obese women. DESIGN, SETTING, SUBJECTS, INTERVENTION, AND MAIN OUTCOME MEASURES: Obese (n = 11) and lean (n = 12), sedentary women were recruited using local advertisements and underwent 12 weeks of ET in our training facility at McMaster University. Blood and muscle biopsy samples (vastus lateralis) were collected before and after ET to measure IMCL and mitochondrial ultrastructure, mitochondrial oxidative capacity, lipid oxidation capacity, and lipid metabolism by-products. Obese women were insulin resistant (homeostasis model assessment of insulin resistance) compared with lean women. ET did not change body weight but increased mitochondrial oxidative and β-oxidation capacity in both groups. ET mediated reorganization of the muscle architecture, whereby IMCL content in the subsarcolemmal region was reduced with a concomitant increase in intermyofibrillar IMCLs. ET increased the percentage of IMCLs in direct contact with mitochondria and did not alter diacylglycerol and ceramide content in either group. ET mediated positive changes in mitochondrial function and lipid oxidation and induced intracellular IMCL reorganization, which is reflective of greater IMCL turnover capacity in both lean and obese women.